Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.035; wR factor = 0.085; data-to-parameter ratio = 18.4.
Related literature
For related complexes, see: Hanna et al. (2005) ; Steyl (2009); Saravanabharathi et al. (2002) ; Dyason et al. (1986) ; Matthew et al. (1971) .
Experimental
Crystal data [Cu(NO 3 )(C 18 H 12 F 3 P) 3 ] M r = 1074.29 Triclinic, P1 a = 9.3861 (3) Å b = 12.2552 (4) Å c = 21.4820 (7) Å = 85.274 (2) = 86.843 (1) = 74.954 (1) V = 2376.76 (13) Å 3 Z = 2 Mo K radiation = 0.64 mm À1 T = 100 K 0.38 Â 0.11 Â 0.08 mm
Data collection
Bruker X8 APEXII 4K KappaCCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2004) T min = 0.792, T max = 0.950 28458 measured reflections 11760 independent reflections 9439 reflections with I > 2(I) R int = 0.030 Refinement R[F 2 > 2(F 2 )] = 0.035 wR(F 2 ) = 0.085 S = 1.05 11760 reflections 640 parameters H-atom parameters constrained Á max = 0.40 e Å À3 Á min = À0.41 e Å À3 Table 1 Selected bond lengths (Å ).
O1-Cu1 2.1182 (12) P1-Cu1 2.2901 (5) P2-Cu1 2.2840 (5) P3-Cu1 2.3256 (5) Table 2 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x À 1; y þ 1; z; (ii) x À 1; y; z; (iii) Àx þ 1; Ày þ 1; Àz þ 1; (iv) x; y À 1; z; (v) Àx þ 1; Ày þ 2; Àz; (vi) Àx þ 2; Ày þ 2; Àz.
Data collection: APEX2 (Bruker, 2005) ; cell refinement: SAINT-Plus (Bruker, 2004) ; data reduction: SAINT-Plus and XPREP (Bruker, 2004) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: WinGX (Farrugia, 1999). Financial assistance from the University of the Free State is gratefully acknowledged. We also express our gratitude towards SASOL and the South African National Research Foundation (SA-NRF/THRIP) for financial support of this project. Part of this material is based on work supported by the SA-NRF/THRIP under grant No. GUN 2068915. Opinions, findings, conclusions or recommendations expressed in this material are those of the authors and do not necessarily reflect the views of the SA-NRF.
Figure 1
View of I (50% probability displacement ellipsoids). Phenyl rings are numbered Cxyz where x represents the phosphane to which the ring is attached, y represents the ring number and z the atom number in the ring. Only the first phenyl ring is completely numbered for illustrative purpose Hydrogen atoms have been omitted for clarity.
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Figure 2
Intermolecular C-H···F and intramolecular π-π interactions (dashed bonds) for I. Symmetry code (iii) -x + 1, -y + 1, -z + 1. Non-relavent hydrogen atoms and phenyl rings have been omitted for clarity.
Figure 3
Intermolecular C-H···F (dashed bonds) for I. Symmetry codes (i) x -1, y + 1, z, (iv) x, y -1, z and (vi) -x + 2, -y + 2, -z.
Non-relevant hydrogen atoms and phenyl rings have been omitted for clarity.
supplementary materials sup-4
Figure 4
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